On 2017 September 22 the IceCube neutrino observatory detected a track-like, veryhigh-energy event (IceCube-170922A) that is spatially associated with TXS 0506+056, a quasar at a redshift of z = 0.3365. This source is characterized by the increased acitivies in a very wide energy range (from radio to TeV) during these days. To investigate the possible connection of the PeV neutrino emission with the GeV activity of blazars, in this work we select 116 bright sources and analyze their lightcurves and spectra. We focus on the sources displaying GeV activities. Among these blazars, TXS 0506+056 seems to be typical in many aspects but is distinguished by the very strong GeV activties. We suggest to search for neutrino outburst in the historical data of IceCube, as recently done for TXS 0506+056, from the directions of these more energetic and harder blazars with strong GeV activities.
INTRODUCTION
The discovery of astrophysical neutrino flux around PeV energies by IceCube (Aartsen et al. 2017) is an important milestone in high energy astronomy (IceCube Collaboration 2013) . The neutrino is an ideal astronomical messenger since they travel undistorted from the sources and are therefore a valuable probe of the innermost regions of the energetic and enigmatic objects in the cosmos.
Since then, the accumulating observations of neutrino events from IceCube suggest that a significant fraction of the observed neutrinos are of extragalactic origin due to their isotropic distribution and reveal a flux of neutrinos with a total energy density comparable with that of the extragalactic γ rays observed by Fermi-LAT (Aartsen et al. 2014 (Aartsen et al. , 2015 Ackermann et al. 2016) .
Blazars are an extreme subtype of Active Galactic Nuclei (AGNs), dominating the extragalactic γ-ray sky (Acero et al. 2015; Madejski & Sikora 2016) . Emissions from their strong collimated jets are overwhelming due to relativistic beaming effects and hence blazars are characterized by the luminous and highly variable broadband continuum emissions (e.g., Blandford & Rees 1978; Ulrich et al. 1997) . Blazars are traditionally divided into flat spectrum radio quasars (FSRQs) and BL Lacertae objects (BL Lacs) based on their optical spectra. Spectral energy distribution of these jetted AGNs generally exhibits a two-bump structure in logνF ν −logν representation and the low energy bump is widely believed to be contributed by synchrotron emission. Therefore, blazars are also classified as low-synchrotron-peaked sources (LSPs, ν syn peak < 10 14 Hz), intermediate-synchrotronpeaked sources (ISPs, 10 14 Hz < ν syn peak < 10 15 Hz), and high-synchrotron-peaked sources (ν syn peak > 10 15 Hz) (Ackermann et al. 2015) . However, the origin of the other bump extending to γ-ray regime is still under debate. On one hand, the leptonic radiation model (e.g., Maraschi et al. 1992; Dermer & Schlickeiser 1993; Sikora et al. 1994; B lażejowski et al. 2000) in which the γ rays are from inverse
Compton scattering of soft photons by the same population of electrons that emit the synchrotron emission, can naturally describe the tightly connected multiwavelength variability of blazars (e.g., Abdo et al. 2010; Liao et al. 2014) . On the other hand, observational phenomena, like the "orphan"
γ-ray flare (e.g., Böttcher 2005), support the hadronic scenario that γ rays and neutrinos are produced via interactions of high-energy protons with gas (i.e., the pp-interactions) in the jets (Schuster et al.
2002) or in interactions of protons with internal (Mannheim 1995) or external (Atoyan & Dermer

2001) photon fields (pγ-interactions).
Among the various possibilities of potential extragalactic sources of neutrinos (see Ahlers & Halzen (2015) for a review), including star-forming galaxies (e.g., Loeb & Waxman 2006), gamma-ray bursts (e.g., Waxman & Bahcall 1997), galaxy clusters (e.g., Berezinsky et al. 1997 ) and so on, blazars are believed to be promising sources(e.g., Tavecchio On 2017 Spetmber 22, the IceCube neutrino observatory (hereafter IceCube) detected a track-like, very-high-energy event with a high probability of being of astrophysical origin (Kopper & Blaufuss 2017) . Inside the error region of the neutrino event, there is a Fermi-LAT source, TXS 0506+056 (Ajello et al. 2017) . Interestingly, the GeV emission is found to be at high state (Tanaka et al. 2017) . Enhanced emission are also found in radio, optical, X-ray and TeV bands (Tanaka et al. 2017; Fox et al. 2017; Franckowiak et al. 2017; Mirzoyan 2017 et al. 1996) , where L 0 and L are the maximum likelihood values of the null hypothesis and the tested model including the target source. The fittings are demanded to converge (i.e. "fit quality = 3") to make sure the results are valid. The best-fit results for all target sources in the sample are summarized in Table 1 .
In the temporal analysis, we divide the data into 417 equal time bins and repeat the likelihood fitting for each time bin to extract a weekly light curve for each target. Considering the targets studied here are the brightest γ-ray sources in the extragalactic sky, we fix the spectral indexes of all background sources to the global fitting values, and only free the normalization parameters of background sources within 10
• from the targets and two diffuse backgrounds. During the fitting analysis for each time bin, the weak background sources (i.e., TS < 5) are removed from the source 6 model. Note that for any time bin in which the TS value of target source is smaller than 9, the 95% upper limit is calculated instead.
3. RESULTS
Global properties
The analysis results of the entire 8-year LAT data are summarized in Table 1 as well. We also plot the photon index versus the photon flux and the γ-ray apparent luminosity (from 0.1 to 500 GeV, with handled k-correction) diagrams, see Fig The spectra of FSRQs are softer than that of BL Lacs, which may lower the neutrino detection possibility.
Temporal Behaviors
TXS 0506+056
The weekly γ-ray light curve of TXS 0506+056 is presented in the left panel of Fig. 3 . Before MJD 57855, the source maintains at a relatively quiescent state, with only a few bins whose fluxes reach roughly three times of the 8-year averaged flux, 9.8×10 −8 ph cm −2 s −1 . However, since then, a strong γ-ray flare has appeared, with a peak flux of (5.8 ± 0.6) ×10 −7 ph cm −2 s −1 which is nearly 6 times of the 8-year averaged flux. The corresponding peak apparent γ-ray luminosity of the bin is ∼ 
Comparison between TXS 0506+056 and Fermi-LAT bright blazars
In 3LAC, about 69% FSRQs are found to be significantly variable, however, this fraction is down to 23% for BL Lacs (Ackermann et al. 2015) . Together with the fact that the former kind is generally brighter than the later one, it is not surprised that the vast majority of our sources are Together with the declination of TXS 0506+056 (as seen in Fig. 6 ; please note that the IceCube observatory has better sensitivity for sources with declination close to 0 (Aartsen et al. 2014)), it may help to explain why TXS 0506+056 is the first blazar associated with a significant neutrino excess.
We have also investigated the distribution of the accumulated isotropic-equivalent energy of the flare emission (i.e., E TXS 0506+056 is similar with other blazars, too. Therefore, TXS 0506+056 seems to be a normal blazar in many ways except for its very strong GeV activities. Dedicated neurtrino searches in the directions of some bright blazars with strong GeV activities are encouraged, to check whether these sources are also important neutrino sources. . b: Two sources have no counterparts in the FL8Y catalog which marked as "NONE" due to they are in a relatively quiescent state during the first eight years. c: Several source marked as "None" have no redshift values due to the non-detection of optical spectral lines for them.
